Inhibition of p38 pathway leads to OA-like changes in a rat animal model.
The p38 mitogen-activated protein kinase (MAPK) signal transduction pathway is involved in a variety of inflammatory responses, including cytokine generation, cell differentiation proliferation and apoptosis. Here, we examined the effects of systemic p38 MAPK inhibition on cartilage cells and OA disease progression by both in vitro and in vivo approaches. p38 kinase activity was evaluated in normal and OA cartilage cells by measuring the amount of phosphorylated protein. To examine the function of p38 signalling pathway in vitro, normal chondrocytes were isolated and differentiated in the presence or absence of p38 inhibitor SB203580 and analysed for chondrogenic phenotype. Effect of systemic p38 MAPK inhibition in normal and OA (induced by menisectomy) rats were analysed by treating animals with vehicle alone [dimethylsulphoxide (DMSO)] or p38 inhibitor (SB203580). Damage to the femur and tibial plateau was evaluated by modified Mankin score, histology and immunohistochemistry. Our in vitro studies have revealed that a down-regulation of chondrogenic and an increase of hypertrophic gene expression occurs in the normal chondrocytes when p38 is neutralized by a pharmacological inhibitor. We further observed that the basal levels of p38 phosphorylation were decreased in OA chondrocytes compared with normal chondrocytes. These findings together indicate the importance of this pathway in the regulation of cartilage physiology and its relevance to OA pathogenesis. At the in vivo level, systematic administration of a specific p38 MAPK inhibitor, SB203580, continuously for more than a month led to a significant loss of proteoglycan, aggrecan and cartilage thickness. On the other hand, SB203580-treated normal rats showed a significant increase in Terminal dUTP nick end-labelling (TUNEL)-positive cells, cartilage hypertrophy markers such as Type 10 collagen, Runt-related transcription factor and MMP-13 and substantially induced OA-like phenotypic changes in the normal rats. In addition, menisectomy-induced OA rat models that were treated with p38 inhibitor showed aggravation of cartilage damage. In summary, this study has provided evidence that the component of the p38 MAPK pathway is important to maintain cartilage health, and its inhibition can lead to severe cartilage degenerative changes. The observations in this study highlight the possibility of using activators of the p38 pathway as an alternative approach in the treatment of OA.